T HE importance of genetic diversity of parents is generally recognized in corn, tomatoes, and other crops where hybrid vigor is utilized on a commercial scale. Although commercial hybridization in self-pollinated small grains has not been economically feasible, hybrid vigor frequently occurs in crosses between unrelated parents (2, 7, 10) . If such vigor is due largely to cumulative action and interaction of favorable dominant or partially dominant genes which could possibly be fixed in homozygous condition, then emphasis should be given to the choice of diverse parents which give hybrid vigor in crosses.
In this study, designed to evaluate the importance of genetic diversity in the breeding of self-pollinated crops, the effectiveness of F 2 generation selection was compared in two groups of oats crosses differing in degree of genetic relationship among the parents. Relative effectiveness of selection was evaluated by comparing estimates of genetic variances in F= and F a generations and expected genetic advance with selected F a generation performance. These relationships were studied for days to heading, plant height, number of ripe panicles, panicle length, seed weight, and grain yield.
REVIEW OF LITERATURE
Selection for yield among space-planted progenies in early generations has been considered ineffective in small grains by most workers. Immer (11) presented evidence which showed that variation among single plant yields for barley in spaced progeny rows was largely due to effects of environment.
Fiuzat and Atkins (5) obtained 2 generation heritability estimates for two barley populations from which they concluded that F= generation selection would be more effective for early maturity than for plant height, but ineffective for yield, number of heads, and kernel weight. Frey and Homer (6) selected the superior 10 to 12'~r~ of the F~ generation in each of 2 barley populations and found the actual gains for yield, plant height, and heading date in the F.~ agreed quite closely with that expected on the basis of heritability estimates derived from F~ generation variance cornponent analysis.
Wallace et al. (14) reported heritability values in oat cross calculated from F a and F 4 replicated tests conducted at 1 location in the F 3 and at 2 locations in the Fg eneration. Heritability estimates were plant height 0.83, seed weight 0.81, seeds per panicle 0.61, culms per plant 0.57, grain yield 0.43, and seeds per plant 0.40. Later (15) they reported heritability values calculated from F=. and parental data for the same cross in which genetic variance was comparatively high for grain yield and seeds per panicle but low for the other four characters.
On the basis of theoretical considerations, Palmer (12) suggested recurrent selection and intercrossing within superior segregating populations for increasing frequency of favorable gent combinations in the development of improved genotypes. Homer et al. (9) recommended that early generation selection should be used only if a reasonable proportion of the genotypic variance is additive genetic variance. If a large proportion of the genotypic variance is due to non-additive genetic effects, they suggested that greater attention should be given to selection from a large number of families at higher levels of inbreeding within each cycle.
MATERIALS AND PROCEDURES

Genetic Materials
Three related lines of oats, II-50-46, I1-50-51, and II-50-80, designated herein as A, B, and C, respectively, were crossed in all combinations and with Garry, an unrelated adapted variety. These lines were derived by pedigree selection from the cross Landhafer 3X Mindo 2X Hajira X Joanette 4X Andrew. Lines A and B were in the F8 and C was in the Fo generation when used as parents for this study. The crosses were grouped into two sets. Set I consists of the 3 related line crosses, and set II consists of the 3 crosses, A, B, and 'C, with Garry (G). Crosses set I include reciprocals involving different parent plants. Table 1 summarizes the quantitative characters differentiating the parents.
Experimental Procedures
'Original crosses among the 3 lines and Garry were made between individual parental plants in the summer of 1956. During the following winter in the greenhouse, F~ seed was produced on at least 3 F~ plants of each cross and parental seed was increased on progenies of the original parent plants. Individual plants were harvested separately. Additional Fz seed for evaluation with the F~ generation was produced during the summer of 1957 utilizing progenies of the original parent plants.
The F~ generations and progenies of the selfed parental plants were planted during mid-May 1957 in a split-split-plot design 
